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1 Introduction 

Structural brain lesions can be associated with 
abnormal neuronal activity which can be localized 
by magnetoencephalography (MEG) 1 ’ 2 . In this 
study we investigated the abnormal neuronal brain 
activity in patients with brain tumors by spontaneous 
MEG measurements. We therefore quantified the 
abnormal slow and fast wave activity of the tumor 
affected hemisphere and compared it with the 
contralateral unaffected hemisphere in brain tumor 
patients. Additionally the values were compared 
with the slow and fast wave activity of normal 
healthy subjects. 

2 Methods 

We investigated the spontaneous magnetic brain 
activity of 83 patients with brain tumors 
(astrocytoma N = 24, oligodendroglioma N = 4, 
glioblastoma N 22, filiae N = 5, cavernoma N = 7, 
meningeoma, N = 10 and other tumors N = 11) and 
18 healthy subjects. Patients and subjects were 
measured in a magnetically shielded room by a 2 x 
37 channel MEG system (Bti, San Diego, CA; 
USA). A data set of 600 seconds was collected 
with a digital sampling rate of 512,4 Hz / channel 
simultaneously over both hemispheres. We also 
registered the electrocardiogram (ECG) signal and 
removed it automatically from the collected raw 
data set. The data set was then digitally notch 
filtered at 50 Hz. For the analysis of the slow and 
fast wave activity the processed data were digitally 
filtered at 2 - 6 Hz and 12,5 - 30 Hz 3 . We 
calculated the equivalent current dipoles by using 
the single dipole model and analyzed the dipoles by 
the Dipole Density Plot (DDP). DDP results of 
slow or fast wave activity were visualized by 
isocontour lines and inserted into individual 3D-MR 
images (Siemens AG; Erlangen, Germany). 
Therefore the subject's head surface was digitally 
scanned with an electromagnetic digitizer (tsotrak 


3D-Digitizer, Polhemus Navigation Sciences Inc. 
Colchester, USA) and fitted to the reconstructed 
MRI headshape using a contour fit program 4 . 

3 Results 

Slow and fast wave activity: Brain tumor 
patients versus healthy subjects 
We compared the maximal dipole density of 
abnormal slow and fast wave activity of the tumor 
affected hemisphere of brain tumor patients with 
that of 18 subjects (36 hemispheres). In the mean 
we found higher slow and fast wave activity in the 
tumor affected hemisphere of brain tumor patients 
than in the hemispheres of normal healthy subjects 
(Figure 1). 

Slow wave activity was significantly higher 
(calculated by Mann-Whitney-U - Test) in all 
patients except of patients suffering from 
oligodendroglioma compared to normal subjects. 
Fast wave activity was only in tendency higher in 
patients with brain tumor patients compared to 
healthy subjects. Significantly higher fast wave 
activity values could only be found in the group of 
patients with glioblastoma or „other“ tumors 
(Table 1). 

Slow and fast activity: Ipsi- versus contralateral 
hemisphere 

The comparison of the maximal dipole density of 
slow and fast wave activity of the tumor affected 
hemisphere with the contralateral hemisphere 
brought ambiguous results. Most patients showed 
higher slow (N = 37) and fast (N = 34) wave 
activity over the ipsilateral (affected) hemisphere. 
Significantly higher activity in the tumor affected 
hemisphere compared to the contralateral healthy 
hemisphere was found in patients with glioblastoma 
and „other“ tumors (slow wave) and astrocytoma 
and meningeoma (fast wave) calculated by the 
Wilcoxon Test. However, in 13 patients we found 
higher slow and fast wave activity in the 
contralateral hemisphere (Table 2). 



Higher abnormal slow and fast wave activity in the 
contralateral hemisphere might be caused by local 
pressure of an extended tumor, by tumor infiltration, 
by biochemical changes caused by tumor 
metabolites or edema which result in an irritation of 
the contralateral hemisphere. 

4 Conclusion 

MEG is able to quantify abnormal neuronal activity 
in brain tumor patients. Brain tumor patients showed 
significantly higher slow wave and in tendency 
higher fast wave activity compared to the 
hemispheres of healthy subjects. The increased 
abnormal slow and fast wave brain activity in the 
tumor affected hemispheres mirrors the impact of 
an adjacent tumor on the function of normal brain 
cells. Increased abnormal slow and fast wave 
activity seems to be an indicator of the functional 
impairment of neurons caused by irritation of local 
tumor pressure, edema or by tumor cell metabolites 
which might also influence the contralateral 
hemisphere. 
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Figure 1: Showing the mean maximal slow and fast wave activity and standard deviation of the 
hemispheres of 18 healthy subjects and of the tumor affected (ipsilateral) hemispheres ofpatients with 
brain tumors. 
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Table 1: Mean maximal slow and fast wave DDP values and standard deviation of the hemispheres of 
healthy subjects and of the ipsilateral hemispheres of brain tumor patients. Significance between the 
slow and fast wave activity of the hemispheres of subjects and of the tumor affected hemispheres of 
patients was calculated by the Mann-Whitney-U - Test. 
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Table 2: Comparison of patients with higher slow or fast wave activity in the ipsi- or contralateral 
hemisphere. The statistical analysis of higher DDP values ipsi- or contralateral was calculated by the 
Wilcoxon - Test. 






















